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AMENDMENTS TO THE CLAIMS 

1. (Currently Amended) A method for operating a solid state power control (SSPC) device to 
control a multiple-phase electrical load for a multiple-phase power source, comprising: 

triggering respective phases of the multiple-phase electrical load to switch on or off in 
such a manner that: 

each switching at least on e phase of the multipl e phase electrical load is triggered 

according to on or off at a zero-crossing point for a corresponding phase of the multiple-phase 
power source , and 

at least one of the phases of the electrical load is triggered according to a zero- 
crossing toward a positive amplitude of a corresponding phase of the power source, while 
another of the phases of the electrical load is triggered according to a zero-crossing toward a 
negative amplitude of a corresponding phase of the power source . 

2. (Currently Amended) The method according to claim 1, further comprising: 

generating, for each voltage phase of the power source, a digital pulse waveform whose 
rising and falling edges occur at zero-crossing points for the voltage phase, wherein the 
switching triggering step uses at least one of the edges of each digital pulse waveform to trigger 
a corresponding phase of the electrical load to be switched-on. 

3 . (Currently Amended) The method according to claim 2, wherein the switching triggering step 
is performed in response to a switch-on command received by the SSPC device. 

4. (Currently Amended) The method according to claim 3, wherein the switching triggering step 
switches on causes each phase of the electrical load to be switched on w ithin a predetermined 
time after a first one of the phases of the electrical load is switched on. 

5. (Currently Amended) The method according to claim 4, wherein the predetermined time is 
s ubstantially e qual corresponds t o Vi cycle of a phase of the electrical load. 



3 



Application No. 10/658,044 

Reply to Office Action of April 7, 2006 



Atty Docket No. :H0004 1 5 1 
BSKB No. 2929-021 OP 



6. (Currently Amended) The method according to claim 5, wherein 

the electrical load is a three-phase electrical load, 
the power source is a three-phase power source, and 
the generating step includes, 

generating a first, second and third digital pulse waveform for the first, second 
and third voltage phases of the power source, respectively; 

inverting the third digital pulse waveform, and 
the switching triggering step includes; 

using the rising edge of the first and second digital pulse waveform to trigger a 
first and second phase of the electrical load, respectively, to be switched-on; and 

using the rising edge of the inverted third digital pulse waveform to trigger a third 
phase of the electrical load to be switched-on. 

7. (Currently Amended) The method according to claim 3, further comprising: 

switching on one of the phas e s of th e e l e ctrical load at on arbitrary tim e , if the phase of 
the electrical load has not been triggered by a digital pulse waveform to b e switch e d on w ithin a 
predetermined time after the switch-on command is received by the SSPC device, switching-on 
one of the phases of the electrical load at an arbitrary time. 

wherein the predetermined time is equal to at least V2 cycle of the phase of the electrical 

load. 

8. (Currently Amended) The method according to claim 1, further comprising: 

generating, for each current phase of the power source, a digital pulse waveform whose 
rising and falling edges occur at zero-crossing points for the current phase, wherein the switching 
triggering step uses at least one of the edges of the digital pulse waveform to trigger a 
corresponding phase of the electrical load to be switched-off. 
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9. (Currently Amended) The method according to claim 8, wherein the switching triggering step 
is performed in response to a switch-off command received by the SSPC device. 

10. (Currently Amended) The method according to claim 9, wherein 

the electrical load is a three-phase electrical load, 
the power source is a three-phase power source, and 
the generating step includes, 

generating a first, second and third digital pulse waveform for the first, second 
and third current phase of the power source, respectively; 

inverting the third digital pulse waveform, and 
the switching triggering step includes; 

using the rising edge of the first and second digital pulse waveform to trigger a 
first and second phase of the electrical load, respectively, to be switched-off; and 

using the rising edge of the inverted third digital pulse waveform to trigger a third 
phase of the electrical load to switched-off 

11. (Currently Amended) The method according to claim 9, further comprising: 

switching off one of th e phas e s of th e e l e ctrical load at an arbitrary tim e , if the phase of 
the electrical load has not been triggered by a digital pulse waveform to be switched-off within a 
predetermined time after the switch-off command is received by the SSPC device, switching-off 
one of the phases of the electrical load at an arbitrary time. 

wherein the predetermined time is equal to at least Vi cycle of the phase of the electrical 

load. 

12. (Currently Amended) A solid state power control (SSPC) device for controlling a multiple- 
phase electrical load of a multiple-phase power source, comprising: 

one or more power switching devices (PSDs) , e ach of which is configured to trigger 
respective phases of the multiple-phase electrical load to switch on or off in such a manner that: 
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each switch a phase of the multiple phase electrical load is triggered according to 

on or off at a zero-crossing point of a corresponding phase of the variabl e fr e qu e ncy multiple- 
phase power source , and 

at least one of the phases of the electrical load is triggered according to a zero- 
crossing toward a positive amplitude of a corresponding phase of the power source, while 
another of the phases of the electrical load is triggered according to a zero-crossing toward a 

negative phase of a corresponding phase of the power source . 

13. (Currently Amended) The SSPC device according to claim 12, further comprising: 
multiple PSDs corresponding to the multiple phases of the electrical load: and 

a power switching controller operably connected to the PSDs, wherein the power 
switching controller is configured to convert each phase of the power source to a triggering 
signal for controlling a corresponding one of the PSDs. 

14. (Original) The SSPC device according to claim 13, wherein the power switching controller 
includes, 

one or more zero-crossing detection devices, each of which is configured to receive a 
waveform corresponding to a phase of the power source, and to convert the received waveform 
into a digital pulse waveform whose rising and falling edges occur at zero-crossing points for the 
received waveform. 

15. (Currently Amended) The SSPC device according to claim 14, wherein the power switching 
controller fiirther includes, 

on e or mor e m ultiple control devices, each of which is configured to receive the digital 
pulse waveform from an operably connected zero-crossing detection device as the triggering 
signal for a corresponding PSD, wherein the control device is triggered by a rising edge of the 
received triggering signal to control the PSD to switch the respective phase of the electrical load 
on or off. 
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16. (Currently Amended) ¥be -A solid state power control ( SSPC) device according to claim 1 5 
for controlling a multiple-phase electrical load of a multiple-phase power source, comprising: 

one or more power switching devices (PSDs), each of which is configured to switch a 

phase of the multiple-phase electrical load on or off at a zero-crossing point of a corresponding 
phase of the variable frequency multiple-phase power source; 

a power switching controller operablv connected to the PSDs, wherein the power 

switching controller is configured to convert each phase of the power source to a triggering 
signal for controlling a corresponding one of the PSDs, 
wherein the power switching controller includes: 

one or more zero-crossing detection devices, each of which is configured to 

receive a waveform corresponding to a phase of the power source, and to convert the received 
waveform into a digital pulse waveform whose rising and falling edges occur at zero-crossing 
points for the received waveform, and 

one or more control devices, each of which is configured to receive the digital 

pulse waveform from an operablv connected zero-crossing detection device as the triggering 
signal for a corresponding PSD, wherein the control device is triggered by a rising edge of the 
received triggering signal to control the PSD to switch the respective phase of the electrical load 
on or off, and 

^wherein at least one of the control devices is configured to receive, and be triggered by, 

an inverted digital pulse waveform of the operably connected zero-crossing detection device. 

17. (Original) The SSPC device according to claim 15, wherein each control device is configured 
to: 

receive a command signal, and 

be triggered by the rising edge of the triggering signal, which is received after the 
command signal, to control the corresponding PSD to switch the respective phase of the 
electrical load on or off. 
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18. (Original) The SSPC device according to claim 17, wherein 

the electrical load is a three-phase electrical load and the power source is a three-phase 
power source, 

the power switching controller includes 

a first, second and third zero-crossing detection devices configured to receive a 
waveform corresponding to a first, second and third phase of the power source, respectively, and 
to convert the received waveform into a first, second and third digital pulse waveforms, 
respectively, wherein the third digital pulse waveform is inverted; and 

first, second and third control devices operably connected to the first, second and 
third zero-crossing detection devices, respectively, wherein the third control device is triggered 
by a rising edge of the inverted third digital pulse waveform. 

19. (Original) The SSPC device according to claim 17, wherein the power switching controller 
includes, 

fail-safe logic configured to trigger each of the control devices to control the 
corresponding PSD to switch the respective phase of the electrical load on or off at an arbitrary 
time, if the control device has not received a rising edge of the triggering signal within a 
predetermined time after the command signal, wherein the predetermined time is equal to at least 
cycle of the respective phase of the electrical load. 

20. (Original) The SSPC device according to claim 15, wherein the power switching controller 
includes an application specific integrated circuit (ASIC) operably connected to each PSD, 
wherein the ASIC includes the zero-crossing detection device and control device for controlling 
the PSD. 

21. (Currently Amended) The SSPC device according to claim 15, wherein 

at least one of the zero-crossing detection devices is a voltage zero-crossing detector 
configured to receive a waveform corresponding to a voltage phase of the power source, and to 
convert the received waveform into a digital pulse waveform, and 
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the control device, oirouit, which is operably connected to the voltage zero-crossing 
detector, is triggered to control the corresponding PSD to switch-on the respective phase of the 
electrical load. 

22. (Currently Amended) The SSPC device according to claim 15, wherein 

at least one of the zero-crossing detection devices is a current zero-crossing detector 

configured to receive a waveform corresponding to a current phase of the power source, and to 

convert the received waveform into a digital pulse waveform, and 

the control device, circuit, which is operably connected to the current zero-crossing 

detector, is triggered to control the corresponding PSD to switch-off the respective phase of the 

electrical load. 



